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of new drills and techniques that would help im-
prove the efficiency of manual demining. However, 
it found the greatest productivity gains could be 
made with improvement at the middle-management 
level, through better training and empowerment of 
middle managers to make on-site decisions. Finally, 
it recommends consideration of a risk-reduction ap-
proach when setting priorities in situations where 
clearance resources are limited.
The study was released in September 2005 to co-
incide with the UNMAS National Directors’ meet-
ing. A series of briefings and workshops will widely 
disseminate the findings of the study. Copies of the 
study can be obtained via the GICHD Web site (see 
contact information, left).
Ongoing Work at the GICHD
The GICHD continues to undertake a wide 
range of work on the use of dogs for mine detec-
tion. The International Mine Action Standards 
on mine-detecting dogs have been reviewed and 
the new draft documents are available on the 
Standards Web site (www.mineactionstandards.
org). A study of MDD operations, consisting of 
four case studies, is available on the GICHD Web 
site, along with three new videos on the training of 
MDDs. Guidebooks on the training of dogs and 
on the use of Remote Explosive Scent Tracing have 
also been published.
The development of the IMAS is undertaken by 
the GICHD on behalf of UNMAS. In 2005, 32 of 
the existing 38 IMAS were reviewed and endorsed by 
the IMAS Review Board, which met in September. 
The latest IMAS are always posted on the Standards 
Web site; however, the GICHD has issued a new com-
pact disc (IMAS 2005) and also a revised edition of 
the easy-to-use Guide to IMAS. The publications can 
be ordered for free through the GICHD Web site (see 
contact information).
See “References and Endnotes,” page 108 
A Study of Manual Mine Clearance
M anual mine clearance is the fundamental tenet of mine action and yet it has never been completely analyzed. To that end, 
the GICHD, at the request of the United Nations 
Mine Action Service, commenced a detailed study 
into manual mine clearance in late 2003. The Study 
of Manual Mine Clearance sought to define a set of 
parameters that affect the efficiency of manual mine 
clearance and use it to develop benchmarks or plan-
ning figures for manual mine clearance (clearance 
rates, costs, etc.). The study also examined in detail 
the drills, techniques, equipment and procedures used 
for manual mine clearance, and considered the risk-
management approach to the process of manual mine 
clearance. The study was developed in five specific 
areas and each section forms a stand-alone publica-
tion that complements the others:
• History, summary and conclusions
• Management of manual mine clearance
• Operational systems in manual mine clearance: 
case studies and experimental trials
• Risk assessment and risk mangement of 
mined areas
• Costs of manual mine clearance
The study found today’s “humanitarian demin-
ing” is much safer than the major military-supervised 
clearance work conducted after World War II. While 
the rate of manual mine clearance is affected by 
many factors, the study found that worldwide an 
individual deminer clears on average 
15 to 20 square metres (18–24 
square yards) per day. The es-
timated cost of manual mine 
clearance varies widely from 
$0.60 to $8.73 (U.S.) per 
square metre,2 although every 
programme uses a different 
methodology to calculate costs. 
The study proposed a number 
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Afghanistan. Field operations were maintained 
throughout October 2005 for most of the coun-
try, as was continued work with the government of 
Afghanistan on the issue of transition, including 
internal analysis and planning. Ongoing capacity 
building continued in areas including administra-
tion and finance. Some operations were suspended 
for a short time during the election process in late 
September, but these were resumed immediately after 
its conclusion. A number of attacks on mine action 
personnel occurred, including a direct targeting of 
HALO Trust personnel working on munitions de-
struction in the southwest. Several HALO personnel 
were killed during a separate traffic accident on their 
way to work near Bagram.
cyprus. The clearance program in the buffer 
zone continued, with additional funding from the 
European Union that will carry the program into 
2006. Turkey’s agreement to the demining program 
had allowed Phase II of the program focusing on 
minefields of Turkish and unknown origin in the buf-
fer zone to commence with clearance teams operating 
in three Turkish minefields. In October, the teams 
completed clearance of two of those minefields. Since 
the start of Phase II operations, 57,296 square meters 
(14 acres) of land have been cleared and handed over.
eritrea/ethiopia. In October, the Eritrean government banned the U.N. Mission 
in Ethiopia and Eritrea from flying helicopters in Eritrean airspace. This ban led to 
mine clearance operations being suspended due to a lack of adequate casualty evacu-
ation coverage. Survey, marking, mine risk education and training activities continued. 
The suspension of UNMEE demining brought to a halt the only demining occurring in 
Eritrea, as the national program was suspended in April due to the government’s confisca-
tion of mine action program vehicles and a subsequent request by the Eritrean Demining 
Authority for UNDP to terminate the contracts of most UNDP technical advisors. Prior 
to the ban on helicopter flights in Eritrea, on Oct. 1, 2005, a civilian bus in Sector West hit 
a newly laid anti-tank mine. One passenger was killed, and 19 others were injured. After 
conducting an investigation into the accident, the Mine Action Coordination Centre in-
structed the route clearance contractor to conduct checks on all roads in the area, just 
prior to the suspension of operations. The MACC also issued a revised mine/UXO threat 
assessment for the mission area, as well as a new travel advisory.
Sudan. On Oct. 31, 2005, a Fondation Suisse de Déminage mine clearance team work-
ing with the World Food Program’s road reconstruction and rehabilitation program was 
ambushed on Juba-Nimule road in southern Sudan, resulting in the deaths of two FSD 
colleagues (one international, one national staff ) and injuries to two Sudanese soldiers. 
The United Nations has suspended all operations around the area and is evaluating the 
security situation. The U.N. Mine Action Office concluded a pre-deployment visit to 
the Kenyan military demining company to be sent to Wau, allowing the company to 
conduct manual demining activities in accordance with the International Mine Action 
Standards and granting immediate deployment. UNMAO conducted a training visit for 
the Egyptian military company to be deployed to Kadugli, and the company was success-
fully trained and accredited according to IMAS.
Update from UNDP
Angola. UNDP hosted a preparatory assistance mission to provide support to the 
governmental operator INAD (National Demining Institute for Angola). After two 
rounds of consultation, a three-year project was proposed, formulated with technical as-
sistance at the headquarters and training school to obtain increased management and 
technical capacity of INAD; an enhanced, updated training school; and training and 
equipment for seven INAD demining brigades. Operations have been suspended since 
May on the Landmine Impact Survey due to a lack of funding from the Survey Action 
Center. The National Commission Governing Mine Action has since assumed responsi-
bility for the ongoing management and completion of the LIS in consultation with SAC. 
Eleven of 18 provinces have now been completed. Three further provinces were scheduled 
to be completed by 2005 year-end and a project to complete two further provinces by 
October 2006 has just started. 
chad. Two High Commission for National Demining mine risk education teams car-
ried out MRE activities in the north (Faya Largeau and Fada) and in the refugee camps in 
the east. Operations in Fada finally started after being postponed for one month due to fi-
nancial difficulties and a mine accident in September. A key challenge is the post of adviser 
in information systems and technology and databases remains vacant, and this position 
The following article highlights the 
recent activities of the Mine Action 
Support Group, including updates 
on the United Nations Mine Action 
Service, the United Nations Devel-
opment Programme and UNICEF.
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8. SAE J211 refers to the SAE Recommended Practice J211, Instrumentation for Impact Tests (MAR95). It provides standards for the performance of equipment in impact tests. 
9. Kleinberger, M., E. Sun, R. Eppinger, S. Kuppa and R. Saul. September 1998. “Development of Improved Injury Criteria for the Assessment of Advanced Automotive Restraint 
Systems,” National Highway Traffic Safety Administration, U.S. Department of Transportation.
10. Versace, J. 1971. ”A Review of the Severity Index,” Proceedings of the Fifteenth Stapp Car Crash Conference, pp. 771–796, 1971.
11. Prasad, P., H.J. Mertz. 1985. “The Position of the United States Delegates to the ISO Working Group 6 on the Use of HIC in the Automotive Environment,” SAE Paper Number 
85-1246, Society of Automobile Engineers, Warrendale, Pa., USA, 1985.
12. Garth, R.J.N. 1997. “Blast Injury of the Ear,” In: Scientific Foundations of Trauma, GJ Cooper (Ed.), Oxford: Butterworth-Heinemann Publisher, 1997, pp. 225–235.
13. 1 g = 9.8 m/s2.
qR Hits a Homerun: Landmine-Detection Systems Based on quadrupole Resonance Technology Show Progress,  
Turner and Williams [ from page 95 ]
endnotes
1.  Rant, J.J. Institute J. Stefan. Ljubljana, Slovenia. Private communication, October 1999.
2.  Japanese Association of International Chemical Information (JAICI). NQR Database. Japan, 1999.
Rats to the Rescue: Results of the First Tests on a Real Minefield, Verhagen, F. Weetjens, cox, B. Weetjens and Billet 
[ from page 100 ]
endnotes
1. Verhagen R, Cox C., Machang’u R., Weetjens B. & M. Billet. 2003. “Preliminary Results on the Use of Cricetomys Rats as Indicators of Buried Explosives in Field Conditions.” 
In: Mine Detection Dogs: Training Operations and Odour Detection. Geneva International Centre for Humanitarian Demining. Geneva  
(ISBN 2-88487-005-5). pp. 175–193.
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Blast Protection For UXO Operations Including Demining, Miles [ from page 103 ]
endnotes
1. Explosive Remnants of War (ERW): A Threat Analysis, CCW/GGE/I/WP.5, Geneva International Centre for Humanitarian Demining, 23 April 2002.
2. For more information see http://www.blastgardinternational.com/bp_blastwrap.asp. Accessed 12 Dec. 2005.
3. In collaboration with INSYS Ltd. in the United Kingdom.
4. For more information see http://www.blastgardinternational.com/pdfs/pipeline_test_results.pdf. Accessed 12 Dec. 2005.
5. For more information see http://www.blastgardinternational.com/bp_mtr.asp. Accessed 12 Dec. 2005.
6. “Proposal for the Protection of Public Buildings in Iraq.” KJ Sharpe. 22 July 2004. 
7. As of June 2005.
errata
The editorial staff of the Journal goes to great effort to make sure that what is printed in our magazine is accurate, properly documented and unbiased. However, in Issue 9.1 there were two errors for which we feel we must 
apologize. In the staff-written profile of Afghanistan (pages 66-67), our writer misinterpreted something that was written in an earlier article by Patrick Fruchet (http://maic.jmu.edu/journal/8.1/features/fruchet/fruchet.
htm) and we alluded to a conflict, which apparently does not exist. Mr. Fruchet wrote to us to clarify, saying, “Our deminers are NOT in ‘conflict’ with ISAF…” We humbly apologize for this accidental error, and thank Mr. 
Fruchet for calling it to our attention. We mistakenly attributed the article, “Mine Action in Yemen An Example of Success” (pages 10-11, 17), to Mansour Al Azi. It was actually written by Faiz Mohammad, UNDP Mine 
Action Specialist for the Yemen Mine Action Programme. We apologize to Faiz Mohammad for this error and thank him for letting us know about it.
If you find errors in the Journal of Mine Action or disagree with anything we have published, please send your comments in a “Letter to the Editor” via email to Lois Carter Fay at editormaic@gmail.com.
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